Introduction
Our research investigates the relations between the frost-crack occurrence in oaks and some physical and anatomical parameters of solid wood. The starting point of our interest in water in trees is the observation that frost-cracks occur with a higher frequency in trees growing on soils with high winter moisture content (Schirp, 1968) . Also, severe stem contractions with freezing winter temperatures (greater than those arising from summer droughts, but equally dependent upon the moisture content) have been commonly observed (Hinckley et al., 1978) . In this paper, we report our observations of winter moisture content variation in oak trees, using nondestructive sampling by increment cores, and relate it to frost-crack occurrence.
Materials and Methods
Increment cores were taken from 90 oak trees from 3 different forests in central and eastern France. Paired trees of similar diameter, as in our previous study (Cinotti, 1987) , one frostcracked and one sound in close proximity to counteract the possible effects of differences in soil, were chosen.
An increment borer was used to take diametral cores in an approximate north-south direction. Cores were then kept in plastic tubes whose diameters were just sufficient for the core to enter. This prevented water loss from the cores.
In the laboratory, the increment core of each tree was divided into 6 pieces: central heartwood (rings from pith to the 15th), external heartwood (rings from the 16th ring up to the sapwood-heartwood limit) and sapwood from both the northern and southern sides of the bole. Each (Schirp and KObler, 1968; Kubler, 1983; Cinotti and Tahani, 1988) ; 2) the sapwood moisture content is always higher than or equal to that of the middle heartwood, as was previously noted by Hinckley et aL (1978) . (Heller, 1979) 
